Intrauterine growth restriction delays feeding-induced gut adaptation in term newborn pigs.
Neonates born after intrauterine growth restriction (IUGR) show higher mortality and morbidity and greater feeding problems postnatally. We tested the hypothesis that IUGR affects the intestinal structure, function, microbiology and proinflammatory cytokine expression during the immediate neonatal period. We firstly compared organ weights and intestinal digestive enzyme activities between control and IUGR newborn piglets delivered by cesarean section at full term or prematurely (91% gestation). Next, we compared intestinal structure, function and microbiota in spontaneously delivered control and IUGR term piglets during the period 0-5 days of age, when intestinal adaptation is normally very rapid. At the time of birth, organ weights and intestinal enzyme activities were not notably affected by IUGR, neither for preterm nor term pigs, except that IUGR was associated with a relatively long and thin intestine. Between birth and 5 days of age, the normal developmental pattern in the ileum and colon appeared to be delayed in term IUGR piglets, as indicated by lower ileal density (weight per unit length) and villous area (-20 to -30%), higher expression of the peptide transporter PEPT1 (+150% on day 2) and enhanced bacterial adhesion and translocation during days 2-5 (all p < 0.05). Further, expression of the proinflammatory cytokine IL-6 was modified in the intestine of term IUGR piglets at birth without any change in IL-1β. IUGR is associated with a longer and thinner intestine at birth, and during the immediate postnatal period, intestinal adaptation and bacterial colonization are altered in IUGR piglets born at full term.